Introduction
============

The demand for esthetic dentistry has extensively increased; thus, treatment protocols for reestablishment of a smile have been proposed aiming at well-aligned and well-contoured teeth, setting the standard for beauty.[@b1-ccide-9-027],[@b2-ccide-9-027] In this sense, the beauty of smile is a correlation between teeth, gingiva, and lips.[@b3-ccide-9-027] In daily clinical practice, esthetics of anterior teeth is a common presenting complaint of patients, which is affected by caries, malformation, anatomic alteration, discoloration/staining, and hypoplastic defects.[@b2-ccide-9-027]

Esthetic dentistry involves a harmonious integration of material selection and smile rehabilitation.[@b4-ccide-9-027] In relation to treatment of anterior teeth, the maxillary central incisors are the visual focal point for the smile, thus they should be symmetrical and dominant.[@b4-ccide-9-027],[@b5-ccide-9-027] The best approach to anterior teeth treatment has been widely discussed and a number of clinical protocols have been reported.[@b2-ccide-9-027]--[@b4-ccide-9-027] Among these, the all-ceramic or metal-ceramic crowns stand out due to their high biocompatibility, color stability, high abrasion resistance, and clinical efficacy.[@b6-ccide-9-027],[@b7-ccide-9-027] Therefore, indirect treatments lead to excessive preparations of teeth and damages to surrounding tissues, such as gingival,[@b8-ccide-9-027] and ceramic can be abrasive for the natural tooth structure.[@b9-ccide-9-027] Thus, the restorative treatment with resin composite promotes a conservative dramatic esthetic change in a single appointment.[@b10-ccide-9-027],[@b11-ccide-9-027] Direct resin materials are the materials of first choice to restore anterior and posterior teeth.[@b11-ccide-9-027],[@b12-ccide-9-027]

The present case report discusses the management of asymmetric smile associated with unsatisfactory extensive composite restorations and describes a clinical protocol using the direct composite resin for smile enhancement to restore the dental harmony of the anterior teeth.

Case presentation
=================

A 50-year-old female patient presented at the Piracicaba Dental School (University of Campinas, Piracicaba, São Paulo, Brazil) with the complaint of smile dissatisfaction relating to the inverted appearance of the anterior teeth ([Figure 1](#f1-ccide-9-027){ref-type="fig"}).

The clinical examination revealed extensive direct restorations in the anterior teeth with unsatisfactory color, roughened texture, and inappropriate axial inclination of incisors. On radiographic examination and pulp vitality test, the teeth showed vitality, with no signs of periodontal injuries ([Figure 2](#f2-ccide-9-027){ref-type="fig"}).

As part of the examination, an impression was made using a polyvinyl siloxane material (Express^™^ XT; 3M ESPE, St Paul, MN, USA) for the reproduction of plaster models. Then, the dental esthetic planning was performed and used as a reference for the realization of wax-up diagnostic by the progressive technique with wax type II (Asfer, São Paulo, Brazil; [Figure 3A](#f3-ccide-9-027){ref-type="fig"}).

A silicone guide was obtained from the wax model of the new dental anatomy. The silicone buildup guide was used to provide a mock-up with a bis-acrylic resin (PROTEMP TM 4, 3M ESPE). This mock-up is adapted in the mouth of patient ([Figure 3B](#f3-ccide-9-027){ref-type="fig"}). After finishing the mock-up, esthetic and functional tests were performed. The case was accomplished with direct restorative treatment (units: 13, 12, 11, 21, and 22) after obtaining clinical and patient approval ([Figure 4](#f4-ccide-9-027){ref-type="fig"}). The indirect restorations in units 14 and 23 were replaced for all-ceramic crowns (lithium disilicate ceramic: IPS e.max CAD; Ivoclar Vivadent AG, Schaan, Lichtenstein).

Units (14--24) were isolated, and the existing restorations were removed with a spherical diamond bur \#1014 (KG Sorensen, Barueri, Brazil; [Figure 4A and B](#f4-ccide-9-027){ref-type="fig"}). After teeth preparation, a retraction cord (Ultradent, Indaiatuba, Brazil) was used to ensure dryness of the gingival sulcus and to promote gingival retraction to view the margin of restoration ([Figure 4C](#f4-ccide-9-027){ref-type="fig"}). The enamel and dentin surfaces were treated with 35% phosphoric acid gel (Ultradent) for 30 and 15 seconds, respectively ([Figure 4D](#f4-ccide-9-027){ref-type="fig"}). The phosphoric acid was rinsed for 30 seconds and the excess water was removed with cotton pellets ([Figure 4E and F](#f4-ccide-9-027){ref-type="fig"}). A two-step etch-and-rinse adhesive Adper Single Bond 2 (3M ESPE) was applied according to the manufacturer's recommendations ([Figure 4G and H](#f4-ccide-9-027){ref-type="fig"}).

The silicone barrier was positioned to reproduce the palatal portion of the teeth ([Figure 4I](#f4-ccide-9-027){ref-type="fig"}) with a thin layer of a nanocomposite (WE-Filtek Z350 XT^®^, 3M ESPE; [Figure 4J and K](#f4-ccide-9-027){ref-type="fig"}). The body resin shade A2B (Filtek Z350 XT, 3M ESPE) was used to reproduce the dentin tissue ([Figure 4L](#f4-ccide-9-027){ref-type="fig"}). Finally, WE-Filtek Z350 XT resin was reapplied, filling all the restored surfaces ([Figure 4M](#f4-ccide-9-027){ref-type="fig"}). Texturizing and finishing were carried out with fine and extra-fine diamond burs and sof-lex discs (3M ESPE). Then, polishing was performed using a felt polishing cloth associated with diamond pastes (Enemalize; Cosmedent, Chicago, IL, USA; [Figure 4N](#f4-ccide-9-027){ref-type="fig"}). After finalization of the direct restorative procedures, a resin luting cement (Rely-X Arc, 3M ESPE) was used for cementing all-ceramic crowns ([Figure 4O](#f4-ccide-9-027){ref-type="fig"}). [Figures 4](#f4-ccide-9-027){ref-type="fig"} and [5](#f5-ccide-9-027){ref-type="fig"} demonstrate the final aspect of the restorative treatment.

[Figure 6](#f6-ccide-9-027){ref-type="fig"} shows the harmonious smile, with an appropriate relationship between the teeth, gingiva, and lips, which are fundamental factors to restore the harmony and the natural smile.

Discussion
==========

This case study assessed the replacement of extensive restorations presenting color alteration and inappropriate roughness, as well as the correction of incisors' axial inclination ([Figure 1](#f1-ccide-9-027){ref-type="fig"}). Treatment of vital teeth was carried out using wax-up, mock-up ([Figure 3A and B](#f3-ccide-9-027){ref-type="fig"}), and radiographic/clinical examination. Thus, a conservative approach was used for the restoration using a nanocomposite resin for direct technique restoration, maintaining the vitality and structure of the tooth. Although it is a technique that requires a significant amount of chair time, direct composite resin is a less-expensive treatment than ceramic veneers and is more accessible to the patient. In addition, composite resin is a material that has a good performance and increases the longevity of treatment.[@b10-ccide-9-027]

The restorative material should have physical and mechanical properties similar to tooth structure for achieving clinical success.[@b13-ccide-9-027] Nanocomposites have a high mechanical resistance to fracture and wear, lower polymerization shrinkage, excellent polishing, color stability, and good optical properties such as fluorescence and translucency, and are safely indicated for restorations of anterior and posterior teeth.[@b14-ccide-9-027]--[@b17-ccide-9-027] The nanocomposite Filtek Z350 XT is composed of silica nanoparticles and silane-coated zirconia prior to incorporation into the resin matrix (manufacturer's information). Due to the small-sized filler particles, a larger amount can be inserted into the resin matrix, providing excellent physical and mechanical properties of the material.[@b14-ccide-9-027]

The layering technique using composite resin is the most indicated for anterior teeth. This technique aims to enable complete light-curing of resin increment and to reduce the volume of contracting material, thus mitigating polymerization shrinkage stresses.[@b18-ccide-9-027],[@b19-ccide-9-027] Polishing of the resin composite surface is another clinical step, which is very important for color stability.[@b20-ccide-9-027] Moreover, alteration of surface roughness is an important factor for bacterial adhesion and plaque accumulation.[@b21-ccide-9-027]--[@b23-ccide-9-027] A well-polished resinous surface prevents bacterial adhesion and decreases the biofilm formation, reducing the risk of secondary caries. According to Chour et al, polishing techniques using soflex and diamond paste can be used to remove rough areas, increasing the longevity of restorations.[@b22-ccide-9-027]

The adhesive process is highly sensitive and its success is directly related to the correct application of the material and the clinical technique.[@b24-ccide-9-027] Several factors can affect the longevity of restoration, including the type of substrate, location and size of the restoration, reasons for restoration, restorative material, and restoration conditions. In this context, absolute isolation is the most indicated procedure ([Figure 4A--M](#f4-ccide-9-027){ref-type="fig"}).[@b25-ccide-9-027],[@b26-ccide-9-027]

Secondary caries or fracture is the most common cause of failure of posterior adhesive restorations.[@b27-ccide-9-027],[@b28-ccide-9-027] Nevertheless, in anterior composite resin restorations, fracture of the tooth or restoration is the most frequent cause of failure. In anterior teeth, Class IV restorations involving the incisal edge are subjected to high-level masticatory loads, with fracture as a possible clinical outcome over time.[@b29-ccide-9-027],[@b30-ccide-9-027] As reported by Alonso and Caserio, the failures more related to esthetic restorations were color alterations, surface staining, and marginal mismatch that can negatively influence the patient's perception of the restoration.[@b31-ccide-9-027]

Up to date, it is possible to find systematic reviews and meta-analysis about the longevity of anterior restorations.[@b10-ccide-9-027],[@b32-ccide-9-027] The findings indicate a good clinical performance in the long term (follow-up 3+ years) for anterior composite resin restorations, with annual failure rates from 0% to 4.1%. According to a study by Frese et al, direct composite restoration is indicated for noninvasive or minimally invasive treatment because the follow-up of the restorations showed a functional survival rate of 100%, with an overall survival rate of 84.6% after 5 years.[@b33-ccide-9-027] The failure behavior in anterior restorations is different from that observed in posterior teeth, with less secondary caries present and more restorations being replaced for other reasons, including esthetic appearance.[@b10-ccide-9-027],[@b32-ccide-9-027]

The advances in dental materials in recent years have revolutionized the concepts applied to restorative dentistry, making it basically an adhesive dentistry. The development of resinous materials and adhesive systems allows minimally invasive procedures and highly esthetic restorations, preserving a greater amount of dental tissue, which is highly advantageous. Therefore, it is possible to conclude that nanocomposite resins can be indicated for anterior teeth restorations, as they demonstrate good optical and mechanical properties. Furthermore, the resin composite restorations promote an effective long-term performance.

Conclusion
==========

Nanocomposites are an effective alternative for anterior teeth restorations. Additionally, good planning enables satisfactory esthetic results, leading to the correction of an inappropriate axial inclination of incisors.
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![Initial smile showing the inverted smile arc.](ccide-9-027Fig1){#f1-ccide-9-027}

![Initial case showing extensive restoration in the anterior teeth and inappropriate axial inclination of the incisors, which is considered as essential for smile esthetics.](ccide-9-027Fig2){#f2-ccide-9-027}

![(**A**) Diagnostic wax-up; and (**B**) cosmetic mock-up.](ccide-9-027Fig3){#f3-ccide-9-027}

![Clinical sequence of procedures.\
**Notes: (A)** Removal of unsatisfactory restorations using a diamond bur; (**B**) dental substrate after removal of resin composite; (**C**) installation of nonimpregnated gingival retraction cord; (**D**) acid etching of the enamel for 30 seconds and dentin for 15 seconds (35% phosphoric acid); (**E**) rinsing for 30 seconds; (**F**) drying with slightly damp cotton aiming at humidity control of dental substrate; (**G**) Adper Single Bond 2 (3M ESPE) layer was applied according to manufacturer's instructions; (**H**) adhesive system light-cured for 20 seconds; (**I**) The adaptation of silicone guide was checked to perform the restoration of the palatal face; (**J**, **K**) composite resin increment first inserted in palatal face; (**L**) resin composite increments simulating the dentin; (**M**) surface resin composite increments simulating the enamel; (**N**) anatomical characterization of restoration with fine diamond bur; (**O**) all-ceramic crowns in units 14 and 23; (**P**) final restorations after finishing and polishing of resin composites.](ccide-9-027Fig4){#f4-ccide-9-027}

![Final case.\
**Note:** Appropriate axial inclination of the incisors which is considered as essential for smile esthetics.](ccide-9-027Fig5){#f5-ccide-9-027}

![Final smile.\
**Note:** Predominance of central incisors and the correction at inverted smile arc.](ccide-9-027Fig6){#f6-ccide-9-027}
